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(54) PRINTER 

(57) When an interrupt request occurs, a language 
interpreter (64) holds a complete pointer (D46) as infor- 
mation specifying a position from which a language in- 
terpretation is to be started when printing of interrupted 
print job data is restarted in a job attribute database (72). 
It also holds Information on print setting in the position 
indicated by the complete pointer (D46) In the job at- 
tribute database (72). When the printing of the interrupt- 



ed print job data is restarted, print setting is made based 
on the information on the print setting held in the job 
attribute database (72) t and the language interpretation 
of the print job data te started from the position of the 
complete pointer (D46) held in the job attribute database 
(72). Consequently, when interrupt printing occurs, the 
user's waiting time before the printing of the interrupted 
print job is restarted can be reduced as much as possi- 
ble. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a printer, and 
particularly relates to a printer capable of so-called in- 
terrupt printing. 

Related Background Art 

[0002] These days, a print system In which a printer 
is shared through a network has been increasingly used. 
Namely, by connecting plural client computers to one 
networtc and connecting, for example, one printer to this 
network, one printer can accept print job data from the 
plural client computers and print the print job data. 
[0003] In such a print system using the network, var- 
ious pieces of print job data are transmitted from plural 
Client computers to a printer. The transmitted print job 
data includes print job data with various priorities from 
print job data which a user needs to print very urgently 
to print job data which the user does not need to print 
very urgentry. Therefore, some network-compatible 
printers have the function of controlling the sequence of 
printing according to the priority of received print job da- 
ta. Interrupt printing is an example of such a controlling 
function. 

[0004] Namely, when, in the middle of printing based 
on one piece of print job data with a low priority, another 
piece of print job data with a higher priority is received, 
a print process is interrupted, and printing of the higher 
priority print job data is executed. At a point in time when 
the printing of the higher priority print job data has been 
completed, the printing of the Interrupted print job data 
is restarted. 

[0005] However, in a related printer, information on to 
what extent the printing of interrupted print job data has 
been completed is held as the number of printed pages 
or the number of printed sheets. Hence, a language in- 
terpreter of the printer needs to perform a language in- 
terpretation process again from the beginning of the 
print job data the printing of which is to be restarted and 
find out the position of the print job data corresponding 
to a page or sheet at which the printing has been com- 
pleted. 

[0006] The language interpretation process is a proc- 
ess of interpreting commands or pieces of data con- 
tained in the print joh data one by one and creating a 
print request expanded into print image data capable of 
being printed by a print engine. Therefore, in general, 
the language interpretation process requires many 
hours, and even if interrupt printing has been completed, 
a user who has undergone print interruption has to wait 
for a restart of printing until the printer specifies the re- 
start position of the printing while performing the Ian- 
guage interpretation. 



SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the invention that, 
when the print process of print job data undergoing the 
5 print process is Interrupted and printing of higher priority 
print job data is executed, a processing time tor restart- 
ing the interrupted printing of the print job data becomes 
as short as possible. 

[0003] In order to accomplish the aforementioned ob- 
w ject, according to one aspect of the present Invention, a 
printer comprises: 

an interrupt print acceptor which accepts interrupt 
printing; 

*5 an Interrupter which interrupts a print job undergo- 
ing a print process when the interrupt acceptor is 
accepted the interrupt printing; 
a restart position Information holder which holds a 
position in data on the print job, from which a Ian- 

20 guage interpretation is to be restarted when the 
print process of the print job Interrupted by the in- 
terrupter Is restarted later, as restart position Infor- 
mation; 

a print setting information holder which holds Infor- 
ms mation on print setting, which is set for the print job 
in the position in the data on the print job designated 
by the restart position information, as print setting 
Information; and 

a print restarter which performs print setting based 
so on the print setting information held by the print set- 
ting information holder and performs the language 
interpretation from the position in the data on the 
print job designated by the restart position informa- 
tion held by the restart position information holder. 
35 after the interrupt printing is completed. 

[0009] In this case, the restart position information 
may be set at a break between one sheet and its next 
sheet in the data on the print job. 

40 [0010] in addition, the printer may further comprise a 
print continuator which. If the printing of the print job un- 
dergoing the print process is in the middle of one sheet 
when the interrupt print acceptor is accepted the inter- 
rupt printing, continues the printing to the end of the 

45 sheet. 

[0011] In this case, the restart position information 
may be set at a break between the sheet printed to the 
end and its next sheet in the data on the print job. 
[0012] In addition, the print setting information may be 
so sequentially held in the print setting information holder 
while the language interpretation of the data on the print 
job is performed. 

[0013] Moreover, the print setting information held in 
the print setting information holder may be generated 
55 for each print job and deleted when a print process of 
the print job is completed. 

[001 4] On the other hand, the printer may further com- 
prise a forced ejector which, even "rl the printing of the 
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print job undergoing the print process is in the middle of 
one sheet when the interrupt print acceptor is accepted 
the interrupt priming, immediately interrupts the print 
process and forcibly ejects the sheet undergoing the 
print process. 

[D015] In this case, the restart position information 
may be set at a break between the sheet whose printing 
is interrupted and its previous sheet in the data on the 
print job. 

[001 GJ In addition, the print setting information may be 
sequentially held in a temporary holder while the lan- 
guage interpretation of the data on the print job is per- 
formed, and 

at a point in time when the printing of one sheet is 
completed, the print setting information held in the tem- 
porary holder may be transferred to the print setting in- 
formation holder, 

[0017] Moreover, the print setting information held in 
the temporary holder and the print setting information 
held in the print setting information holder may be gen- 
erated for each print job and deleted from the temporary 
holder and the print setting information holder when a 
print process of the print Job is completed. 
[0018] In these cases, the printer may further com- 
prise: 

a print job storage In which a received print job is 
stored; and 

a restart print job transmitter which reads the print 
job whose print process was interrupted and trans- 
mits the data on the print job from the beginning to 
the print restarter after the interrupt printing is com- 
pleted. 

[001 9] in this case, the print job stored in the print job 
storage is not deleted when the print process of the print 
job is started, but it may be deleted when the print proc- 
ess of the print Job is completed. 
[0020] Furthermore, the present invention may be im- 
plemented as a control method of controlling a printer 
in the same manner as mentioned above, and it may be 
implemented as a program which controls the printer in 
the same manner as mentioned above and as a record 
medium on which such program is recorded. Moreover, 
it may be implemented as a print system in which the 
above-mentioned printer and a client computer are con- 
nected via a network. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

Fig. 1 is a diagram showing an example of the hard- 
ware configuration of a print system according to 
each embodiment; 

Fig. 2 is a block diagram explaining a process when 
interrupt printing is performed in a print system ac- 
cording to a first embodiment; 



* 074 A1 4 

Fig. 3 is a diagram showing an example of the struc- 
ture of print job data transmitted from a client com- 
puter to a printer in the print system according to 
this embodiment; 

5 Fig. 4 is a diagram showing the structure of print 
data contained In the print job data and an example 
of a position therein at which an interrupt request 
occurs and a position of a complete pointer; 
Fig. 5 is a diagram showing an example of the struc- 

w ture of an attribute information table in this embod- 
iment; 

Fig. 6 is a flowchart explaining a job control process 
executed by a job controller according to this em- 
bodiment (First process); 

15 Fig. 7 is a flowchart explaining the job control proc- 
ess executed by the job controller according to this 
embodiment (Second process); 
Fig. 8 is a flowchart explaining a language interpre- 
tation process executed by a language interpreter 

20 according to the first embodiment; 

Fig. 9 is a block diagram explaining a process when 
interrupt printing is performed in a print system ac- 
cording to a second embodiment; 
Fig. 1 0 Is a diagram showing an example of the 

25 structure of a temporary attribute information table 
in this embodiment; 

Fig, 11 is a diagram showing an example of the 
structure of a formal attribute information table In 
this embodiment; 

30 Fig. 12 is a diagram showing the structure of print 
data contained in print job data and an example of 
a position therein at which an interrupt request oc- 
curs and a position of a complete pointer; 
Fig. 13 is a flowchart explaining a language inter- 

as pretation process executed by a language interpret- 
er according to the second embodiment; and 
Fig- 14- Is a flowchart explaining an attribute infor- 
mation table transfer process executed by the lan- 
guage interpreter according to the second ernbod- 

40 iment 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

45 [First Embodiment) 

[0022] A printer according to the first embodiment is 
designed to hold the position of interruption in print job 
data when interrupt printing occurs as a complete point- 

so er, and perform a language interpretation process from 
the complete pointer when printing is restarted after the 
interruption. Moreover, by holding aside information on 
print setting set by the print job data by the time the com- 
plete pointer is reached, printing can be performed in 

55 appropriate setting even after printing is restarted. Fur- 
ther details will be given below. 

[0023] First, the configuration of a print system ac- 
cording to this embodiment will be explained based on 
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Fig. 1. Fig. 1 is a block diagram showing the hardware 
configuration of the prim system according to this em- 
bodiment. 

[0024] As shown in Fig. ^ . the print system according 
to this embodiment includes one or more than one client 
computer 20 connected to a network 10 and one printer 
30 also connected to the network 10. The dient compu- 
ter 20 is any of various kinds of computers called a host 
computer and a personal computer, and in this embod- 
iment, in particular, it is a computer which generates 
print job data and transmits the print job data to the print- 
er 30 via the network 10. 

[0025] In this embodiment, the printer 30 is a so-called 
network printer and includes a CPU (Central Processing 
Unit) 32, a RAM (Random Access Memory) 34, a ROM 
(Read Only Memory) 36. a hard disk 38, and a print en- 
gine 40. The CPU 32. the RAM 34, and the ROM 36 are 
interconnected via an internal bus 50. The hard disk 38 
is connected to the internal bus 50 via an interface 52, 
and the print engine 40 is connected to the Internal bus 
50 via an interface 54. 

[0026] The hard disk 38 is built in the printer 30 In this 
embodiment, but it may be provided outside the printer 
30, or may be provided separately via the network 10. 
The hard disk 32 constitutes an auxiliary memory in this 
embodiment. 

[0027] In a normal print process, the printer 30 ac- 
cording to this embodiment temporarily stores print job 
data transmitted from the client computer 20 in a job 
spooler which 1$ formed in the hard disk 38. According 
to the availability of the print engine 40, the printer 30 
performs a language interpretation of the print job data, 
generates a print request, and performs printing on print 
sheets by the print engine 40. 

[0028] A series of processes from the reception of the 
print job data to the performance of printing is realized 
by the execution of various kinds of tasks by the CPU 
32. During this series of processes, the CPU 32 access- 
es the RAM34, the ROM 36, or the hard di$k 38 as re- 
quired. The CPU 32 constitutes a central processing unit 
in this embodiment. 

[0029] In particular, the printer 30 according to this 
embodiment can perform interrupt printing according to 
the priority of the received print job data. Namely, when, 
In the middle of performing a print process for one piece 
of print job data, the printer 30 receives another piece 
of print job data with a higher priority, the printer 30 in- 
terrupts the print process and starts printing this higher 
priority print job data. After the completion of printing of 
this higher priority print jab data, the printer 30 restarts 
printing the interrupted print job data. 
[0030] The process of the interrupt printing in the print 
system according to this embodiment will be explained 
in detail based on Fig. 2, Fig. 2 is a block diagram ex- 
plaining the process of the interrupt printing in the print 
system according to this embodiment, 
[D031] As shown in Fig. 2, the printer 30 includes a 
receiver 60. a job controller 52, and a language inter- 



6 

preter 64. In this embodiment, these receiver 60, job 
controller 62, and language interpreter 64 are respec- 
tively realized by the execution of a receive process 
task, a job control process task, and a language inter- 

5 pretation process task by the CPU 32. Namely, in this 
embodiment, these receiver 60, job controller 62, and 
language interpreter 64 are realized by software 
processing. However, these receiver 60, job controller 
62, and language interpreter 64 may be realized by 

to hardware such as an ASIC (Application Specific JC). 
[0032] The printer 30 also includes a job spooler 70 
and a Job attribute database 72. In this embodiment, 
these job spooler 70 and job attribute database 72 are 
formed in the hard disk 38. However, the job attribute 

is database 72 may be formed in the RAM 34, and the job 
spooler 70 also may be formed in the RAM 34 if its mem- 
ory capacity permits. 

[0033] As shown in Fig. 2, (1) it is assumed that the 
receiver 60 of the printer 30 has received print job data 
20 "A" via the network 10. The receiver 60 (2) transmits the 
received print job data "A" to the job controller 62. The 
job controller 62 (3) stores the print job data "A" in the 
job spooler 70. 

[0034] Fig. 3 is a diagram showing the data format of 

25 this print job data. As shown in Fig. 3, the print job data 
includes a user name D1 0, a print job name D11 , a pri- 
ority 012. and print data D13 as data items. In the user 
name D10, the name of a user who generated this print 
job data or a computer name of the client computer 20 

30 which generated this print job data is stored. 

[0035] In the print job name 01 1 , the name of this print 
job data is stored. The name of the print job data is cre- 
ated every time the client computer 20 generates print 
job data, and each print job data has a different name. 

35 in the priority D12. the priority of the print job data is 
Stored. The priority of the print job data, for example, 
may be designated individually every time the user gen- 
erates print job data, may be previously determined for 
each user, or mey be previously determined for each 

40 client computer 20. In this embodiment, the higher the 
priority stored in the priority D12 k the more preferentially 
the print process is started in the printer 30. In the print 
data D13, print data necessary for actual printing by the 
print engine 40 is stored. 

45 [0036] Fig. 4 is a diagram showing the data format of 
the print data D13 in detail. As shown in Fig. 4, the print 
data Dl 3 includes initial setting data 020 and print con- 
tents data D30. 

[0037] The initial setting data D20 contains setting in- 
$Q formation which is to be set in the beginning when print- 
ing is started based on its print job data. The print con- 
tents data D30 contains print contents information such 
as character data, font types, font sizes, and image data 
which are required when printing is performed. 
5s [0038] In this embodiment, the initial setting data D20 
includes a paper tray D21, single side/ double side D22, 
print resolution D23, and margin setting D24 as data 
items. In the paper tray D21, information designating a 



PACE 9(34 * RCVD AT 2/7/2005 2:54:41 PM (Eastern Standard Time] * SVR:USPT0-EFXRF-1/1 ■ DM$:8729306 * CSID:208 396 3958 ■ DURATION (mm-ss):10-28 



FEB-07-2005 13^18 



HEWLETT PACKARD 208 396 3958 P. 10/34 



EP 1 439 074 A1 



sheet feed tray from which print sheets are fed to per- 
form printing when the printer 30 includes plural sheet 
feed trays te stored. In the single side / double side D22, 
information designating whether the printing based on 
the print job data is performed by single-sided printing 
or double-sided printing is stored. 
[0039] In the print resolution 023. information desig- 
nating a resolution at which the printing based on the 
print job data is performed is stored. In the margin set- 
ting 024, information designating an upper margin 
width, a lower margin width, a right margin width, and a 
left margin width in the printing based on the print job 
data is stored. 

[0040] In the example shown in Fig. 4, the print con- 
tents data D30 contains print contents information on 
three sheets. Here, three sheets mean three print 
sheets. In other words, in the case of single-sided print- 
ing, it means print contents information on three pages, 
and in the case of double-sided printing, it means print 
contents information on five pages or six pages. 
[0041] In this embodiment, print job data such as 
shown in Fig. 3 and Fig. 4 is transmitted from the client 
computer 20 to the printer 30. 

[0042] Next as shown in Fig. 2, the job controller 62 
(4) reads the print job data "A" from the job spooler 70 
in appropriate timing according to the progress of the 
process in the language interpreter 64, and (5) transmits 
it in sequence to the language interpreter 64. Inciden- 
tally, the transmission of the print job data from the job 
controller 62 to the language interpreter 64 is not a batch 
process in which one piece of print job data is transmit- 
ted at a time, but a consecutive process In which after 
a predetermined amount of data out of one piece of print 
job data has undergone a language interpretation proc- 
ess in the language interpreter 64, the next predeter- 
mined amount of pri nt job data is transmitted. 
[0043] The language interpreter 64 which has re- 
ceived the print job data "A" performs a language inter- 
pretation thereof, generates print image data, and (6) 
transmits the print image data to the print engine 40. The 
language interpreter 64 also (7) generates one attribute 
information table TB10 for this print job data "A" in the 
job attribute database 72. 

[0044] Fig. 5 is a diagram showing an example of the 
attribute information table TB10. In this embodiment, 
this attribute information table TB10 is generated for 
each print job data. Here, detailed attribute information 
on the print job data "A" is stored in the attribute infor- 
mation table TB10 for the print job data "A". In other 
words, the attribute information table TBI 0 in Fig. 5 cor- 
responds to the print job data "A" shown in Fig. 4. 
[0045] As shown in Fig. 5, the attribute information ta- 
ble TB10 according to this embodiment includes a data 
size of entire job 040. a paper tray D41, single side / 
double side D42. print resolution D43. margin setting 
D44, a number of print complete sheets 045. and a com- 
plete pointer indicating print complete position D46 as 
data items. 



[0046] The data size of entire job D40 is information 
of which the job controller 62 notifies the language in- 
terpreter 64 when the print job data "A" is transmitted 
first from the job controller 62 to the language interpreter 
5 64. The example shown in Fig. 5 shows that the data 
size of the entire print job data "A" is 3513 bytes. The 
paper tray D41 is data corresponding to the paper tray 
021 of the print data D13, and the example in Rg. 5 
shows that sheets are fed from an upper tray. The single 
w side / double side D42 is data corresponding to the sin- 
gle side / double side D22 of the print data D1 3, and the 
example In Rg. 5 shows that printing is performed by 
single-sided printing. 

[0047] The print resolution D43 is data corresponding 
1$ to the print resolution 023 of the print data D1 3, and the 
example in Fig. 5 shows that the printing is performed 
at 400 dpi. The margin setting D44 is data correspond- 
ing to the margin setting D24 of the print data D1 3. and 
it shows that the upper margin width is 2 cm, the lower 
20 margin width 2 cm, the right margin width 3 cm, and the 
left margin width 3 cm. 

[0048] Namely, these data items D41 to 044 are items 
set by the initial setting data D20 of the print data D13. 
However, the contents of these data items 041 to D44 
25 may be changed whenever necessary according to print 
contents information contained in the print contents data 
D30. For example, it is a case where both the right mar- 
gin width and the left margin width are set at 2.5 cm in 
the first sheet and they are both changed to 3 cm In the 
30 second sheet. Therefore, in this embodiment, when 
these data items are changed, the language interpreter 
64 reflects information after the change In the attribute 
information table TB10\ 

[0049] In the number of print complete sheets 045, 
35 the number of sheets whose printing Is completed by 
the print engine 40 is stored. In this embodiment, every 
time the print engine 40 completes printing of one sheet, 
it notifies the language interpreter 64 of information 
about this as print complete information, and hence, 
40 based on the print complete information, the language 
interpreter 64 updates the contents of the number of 
print complete sheets 045 in the attribute information 
table TB10. 

[0050] In the complete pointer indicating print com- 
45 piete position 046, the complete pointer indicating the 
position of the print data 013 in the last sheet whose 
printing has been completed by the print engine 40 is 
stored. For example, when the print engine 40 has com- 
pleted printing of the first sheet, the complete pointer 
50 points to the final end of the print data D1 3 used for print- 
ing the first sheet. If the example in Rg 4 is used, the 
complete pointer 046 points to 1076 bytes. In the ex- 
ample in Fig. 5, the complete pointer 046 points to 21 73 
bytes, which shows that printing of the second sheet has 
55 been completed. In this embodiment, as described 
above, since th© print engine 40 notifies the language 
Interpreter 64 of the print complete information every 
time printing of each sheet is completed, the language 
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interpreter 64 generates information on the complete 
pointer 046 based on the print complete information and 
reflects ft in the attribute Information table TB10. 
[0051] It is assumed that (3) the print receiver 60 has 
received another print job data "B" while the printing of 
the print job data *A" progresses successively as shown 
in Fig 2. The receiver 60 (9) transmits the received print 
job data "B" to the job controller 62. The job controller 
62 (1 0) stores the print job data "B" in the job spooler 70. 
[00521 The job controller 62 then compares the prior- 
ity D12 of the print Job data "A" which is being printed 
and the priority D12 of the print job data "B" which has 
been newly received. In the example shown in Fig. 2. it 
is assumed that the priority D1 2 of the print jab data "B" 
is higher than the priority 01 2 of the print job data "A". 
In this case, the job controller 62 transmits an interrupt 
request to the language interpreter 64 in order to tem- 
porarily interrupt the print process of the print job data 
•A" which is being printed. 

[0053] The language interpreter 64 which has re- 
ceived the interrupt request interrupts the process of the 
print job data "A" which is being printed. However, with- 
out interrupting printing in the middle of one sheet, print- 
ing is continued to the end of the sheet. For example, in 
the example shown In Rg. 4, when the interrupt request 
has been received while the second sheet is being print- 
ed, printing is continued to the end of the second sheet. 
Then the complete pointer CMS is set at the end of the 
second sheet and stored in the attribute Information ta- 
ble TB1 0. In the example in Fig. 4, the end of the second 
sheet is 21 73rd byte from the beginning of the print data 
013, and hence this information of 2173 bytes is stored 
as :ne complete pointer D46in the attribute Information 
table TB10 (See Fig. 5). Incidentally, In this embodi- 
ment, as concerns the print job data, the print data D13 
contained therein, and so on, commands and data are 
composed in units of byte- 

[0054] At a point In time when the print process of the 
print job data "A - has been interrupted, the job controller 
62 (1 1 ) reads the print job data "B" from the job spooler 
70, and (12) starts transmitting it to the language inter- 
preter 64. The language interpreter 64 performs a lan- 
guage interpretation process of the print job data "B", 
generates print image data, and (13) transmits the print 
image data as a prim request to the print engine 40. 
[005S] Furthermore, the language interpreter 64 (1 4) 
generates one attribute information table TBI 0 far the 
print job data "B" in the job attribute database 72. The 
language interpreter 64 updates the attribute informa- 
tion table TB10 for the print job data "B" white sequen- 
tially executing a print process of the print job data "6". 
[0056] At a point in time when the print process of the 
print job data "B" has been completed to the end, the 
language interpreter 64 deletes the attribute information 
table TB1 0 for the print job data # B" from the job attribute 
database 72. and the job controller 62 deletes the print 
job data "B" from the job spooler 70. The job controller 
62 then (1 5) reads the print job data "A" again from the 



job spooler 70. The job controller 62 (16) transmits this 
data as the print job data "A- for restart printing to the 
language interpreter 64. in this transmission, ail from the 
beginning of the print job data "A* is transmitted again. 
5 [0057] The language interpreter 64 which has re- 
ceived the print job data "A" for restart printing identifies 
the restart printing, and (17) accesses the job attribute 
database 72 In order to specify the position and print 
attribute information about the print data D1 3 whose re- 
w start printing is to be started. Specifically, as shown in 
Fig. 5, Information of the attribute information tableTBIO 
for the print job data "A" stored in the job attribute data- 
base 72 is acquired. 

[005B] Namely, the data size of entire job D40, the pa- 
's per tray D41 , the single side / double side 042, the print 
resolution D43, the margin setting D44, and the number 
of print complete sheets D45 are acquired so that print 
setting required for printing the third sheet is acquired. 
Moreover, the complete pointer indicating print com- 
2Q plete position D46 Is acquired to specify a position in the 
print data D13 at which a language Interpretation is to 
be started. In the example in Fig. 4 and Rg. 5, the com- 
plete pointer 046 indicates the 21 73rd byte. Hence, the 
language interpreter 64 restates a language interpreta- 
25 tion of the print data 013 directly from the 21 74th byte 
without performing the language interpretation thereof 
from the 0th byte. Namely, It starts the language inter- 
pretation from a byte next to a byte number designated 
by the complete pointer D46. 
jo [0059] The language interpreter 64 then (18) trans- 
mits print image data generated by performing the lan- 
guage interpretation of the print data 013 as a print re- 
quest to the print engine 40. Thus, the printing of the 
print job data "A" Interrupted earlier is restarted from the 
35 third sheet. At a point in time when the printing of the 
print job data "A" has been completed, the language In- 
terpreter 64 deletes the attribute information table TB10 
for the print job data "A" stored in the job attribute data- 
base 72, and the Job controller 62 deletes the print job 
40 data B A stored in the job spooler 70- 

[0060] Next , a job control process executed by the job 
controller 62 will be explained in detail based on Fig. 6 
and Fig. 7. Pig- 6 and Fig. 7 are flowcharts for explaining 
the contents of thB job control process. 
45 [0081] As shown In Fig. 6, the job controller 62 first 
judges whether print job data has been received from 
the receiver 60 (step S10). When the print job data has 
been received (Step S10: Yes), the job controller 62 ac- 
quires the priority 01 2 of the received print job data (step 
so S11). Then, the print job controller 62 judges whether 
print job data being processed in the language interpret- 
er 64 exists (step S1 2). 

[0062] When the print job data being processed in the 
language interpreter 64 does not exist (step Sl2:No), 
ss the job controller 62 starts transmitting the received prim 
job data to the language interpreter 64 (step S1 3). Sub- 
sequently, the job controller 62 holds the priority Dl2 of 
the transmitted print job data as a processing priority 
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(step S14). Then. It stores the entire print job data in the 
job spooler 70. 

[0063] Contrary to this, when it is judged in the afore- 
mentioned step S12 that the print job data being proc- 
essed in the language Interpreter 64 exists (step S12: 
Yes), the job controller 64 judges whether the priority 1 2 
of trie print job received this time is higher than a 
processing priority which Is the priority of the print job 
data undergoing a print process at present (step S20). 
When the priority D1 2 of the print job data received this 
time is not higher than the processing priority as the pri- 
ority of the print job data undergoing the print process 
at present (step S20: No) . that Is, when the priority D1 2 
of the print job data received this time is equal to or tower 
than the processing priority, the entire received job data 
is stored In the job spooler 70 (step S21). 
[0064] On the other hand, when it is judged In step 
S20 that the priority D12 of the print job data received 
this time is higher than the processing priority (step S20: 
Yes), the job controller 62 transmits an interrupt request 
to the language Interpreter 64 (step S30). The job con- 
troller 62 then judges whether a preparation complete 
response has been received from the language inter- 
preter 64 (step S3t). This preparation complete re- 
sponse is a message which is transmitted from the lan- 
guage interpreter 64 to the job controller 62 when the 
language interpreter 64 has printed the print job data 
being processed at present to a break before the next 
sheet, the print sheet is ejected, and the language inter- 
preter 64 is ready for a print process of new print job 
data. 

[00651 When the preparation complete response has 
not been received (step S31 : No), the job controller 62 
continues to transmit the print job data being printed at 
present (step S32). This is because fu rther print job data 
is sometimes necessary in order that the language in- 
terpreter 64 may complete the printing of the print job 
data being printed to a break before the next sheet. 
Then, the aforementioned process from step S31 is re- 
peated. 

[0066] On the other hand, when the job controller 62 
has received the preparation complete response (step 
S31 : Yes), it adds interrupt identifier information to the 
print job data whose print process is interrupted and 
which is stored in the job spooler 70 (step S33). This 
interrupt identifier information is added so that when the 
job controller 62 reads the print job data again from the 
job spooler 70 in order to restart printing, it can identify 
that the read print job data Is for restart printing. 
[0067] Thereafter, the job controller 62 starts trans- 
mitting the received print job data to the language Inter- 
preter 64 (step S34). Then, the aforementioned process 
from step S1 4 is executed. 

[0068] When the job controller 62 judges that the print 
job data has not been received in the aforementioned 
step S10 (step S10: No), or after the process instep S15 
has been completed, the job controller 62 judges wheth- 
er print Job data being transmitted exists (step S40). 



When the print job data being transmitted exists (step 
S40: Yes), the Job controller 62 continues to transmit the 
print job data (step S41). and then returns to the afore- 
mentioned process in step S10- 
5 [0069] On the other hand, when the print job data be- 
ing transmitted does not exist (step S40: No), the job 
controller 62 judges whether print job data whose trans- 
mission has not been started yet Is stored in the job 
spooler 70 (step S42). When no print job data is stored 
w in the job spooler 70 (step S42; No), the job controller 
62 returns to the aforementioned process in step S10\ 
[0070] On the other hand, when the print Job data Is 
stored in the job spooler 70 (step S42: Yes), the job con- 
troller 62 reads and acquires the stored print job data 
is (step S43). When plural pieces of print job data are 
stored in the job spooler 70, print job data having the 
highest priority is read. 

[0071] Then, the job controller 62 judges whether in- 
terrupt identifier information is added to the read print 
20 job data (step S44). When the interrupt identifier infor- 
mation is not added (step S44: No), this means that this 
print job data is not for restart printing, and hence the 
job controller 62 starts transmitting the print job data as 
normal print job data to the language interpreter 64 (step 
25 S45). Then, it returns to the aforementioned process in 
step S10. 

[0072] On the other hand, when the interrupt identifier 
information is added to the read print Job data (step S44: 
Yes), this means that this print job data is fo r restart print- 
30 ing, and hence the job controller 62 adds restart print 
information for restarting the temporarily Interrupted 
printing and restarts transmitting the print job data to the 
language Interpreter 64. Then, it returns to the afore- 
mentioned process In step S10. 
35 [0073] Next, a language interpretation process exe- 
cuted by the language interpreter 64 will be explained 
in detail based on Fig. 8. Fig . 8 is a flowchart for explain- 
ing the contents of the language interpretation process. 
[0074] As shown in Fig. 8. the language interpreter 64 
40 judges whether print job data has been received from 
the job controller 62 (step $50). When no print job data 
has been received (step S50: No), the language inter- 
preter 64 stands by while repeating the process in step 
S50. 

45 [0075] On the other hand, when the print job data has 
been received (step S50: Yes), the language interpreter 
64 judges whether the print job data is for restart priming 
(step S51 ). Specifically, it identifies whether restart print 
information is added to the print job data, and judges 
so that it is for restart printing when the restart print infor- 
mation is added thereto. 

[0076) When judging that the received print job data 
Is for restart printing (step S51: Yes), the language in- 
terpreter 64 reads information stored in the attribute in- 
55 formation table TB10 for the print job data from the job 
attribute database 72 (step S52). Then, the language 
interpreter 64 performs print setting based on the paper 
tray D41 , the single side / double side D42, the print res- 
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olution D43, ttie margin setting D44. and the number of 
print complete sheets D45 (step S53). Namety. before 
starting printing after this, the language interpreter 64 
performs necessary print setting such as designation of 
a sheet feed tray. 

[0077] Subsequently, the language interpreter 64 
jumps to a position next to a position indicated by the 
complete pointer D46 without performing the language 
interpretation process of the print data D1 3 from the be- 
ginning (step S54). Namely, the language interpreter 64 
retrieves the position of the byte number specified by 
the complete pointer D46 with the beginning of the re- 
ceived print job data as the Oth byte, and finds out the 
next byte as a position from which a language interpre- 
tation is started. 

[0078] After having ju mped to thB position next to the 
position indicated by the complete pointer D46 in step 
S54 or when judging that the print job data is not for 
restart printing in the aforementioned S51 (step S51: 
No), the language interpreter 64 judges whether an in- 
terrupt request has been received from the job controller 
62 (step S55). 

[0079] When no interrupt request has been received 
(step S55: No), the language interpreter 64 performs a 
language interpretation of the print job data to generate 
print image data (step S56). Subsequently, the lan- 
guage interpreter 64 transmits the generated print Im- 
age data as a print request to the print engine 40 (step 
S57). Then, it updates the attribute information table 
TB10 if necessary (step S58), and repeats the process 
from step S56 for print image data transmitted sequen- 
tially. 

[0080] On the other hand, when it is judged in step 
S55 that the interrupt request has been received (step 
S55: Yes), the language Interpreter 64 judges whether 
printing has been performed to a sheet break (step S60). 
In other words, it judges whether printing has been per- 
formed to a break of one sheet by the print engine 40 
and the sheet has been ejected. 
[0081] When printing has not been performed to the 
sheet break (step S60: No), that is, when the language 
interpretation has been performed only to the middle of 
the sheet, and hence printing has been performed only 
to the middle of the sheet, the language interpreter 64 
performs a further language interpretation (step S62), 
and transmits it as a print request to the print engine 40 
(step S62). Subsequently, it updates the contents of the 
attribute information table TB10 stored in the job at- 
tribute database 72 as required (step s63). Then, the 
language interpreter 64 repeats the process from step 
S60. 

[0082] On the other hand, when judging that printing 
has been performed to the sheet break (step S60: Yes), 
the language interpreter 64 transmits a preparation 
complete response to the job controller 62 (step S64). 
Then, it returns to the aforementioned process in step 
S50, 

[00831 As described above, according to the printer 
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30 of this embodiment, when interrupt printing occurs, 
the position in the print data Di 3 of print job data corre- 
sponding to a sheet to which printing has been complet- 
ed is held as the complete pointer D46 in the attribute 
5 Information table TB10, and information on the setting 
of printing set before the complete pointer D46 is also 
held therein. Hence, when interrupted printing is restart- 
ed, it is possible to acquire the information on the setting 
of printing from the attribute information table TB1 0, and 
w restart a language interpretation from a position next to 
the position specified by the complete pointer D46of the 
print job data. Consequently, it becomes unnecessary 
to restart the language interpretation from the beginning 
of the print job data, whereby the users' waiting time be- 
ts fore restart printing is started can be reduced as much 
as possible. 

[0084] Moreover, printing is interrupted in the position 
of a sheet break, whereby when interrupt printing oc- 
curs, the ejection of a sheet whose printing is interrupted 

20 halfway can be avoided. Especially in this embodiment, 
even if interrupt printing occurs, if the interrupt printing 
occurs in the middle of a sheet, a print process is con- 
tinued until the printing of this sheet is completed. As a 
result, even in a laser page printer which can not stop 

25 ' halfway if the print engine 40 starts driving, concerning 
a sheet in which an interrupt occurs, a normal print result 
can be obtained. 

[Second Embodiment) 

30 

[0085] In the aforementioned first embodiment, when 
interrupt printing is accepted during a print process, 
printing of a sheet being processed is completed to the 
end thereof, whereas in the second embodiment, at a 

35 point In time when the interrupt printing is accepted, the 
print process is Interrupted even in the middle of the 
sheet, and the interrupt printing is immediately started. 
Further details will be given below. 
[0086] Fig. 9 is a block diagram explaining a process 

40 of interrupt printing in a print system according to this 
embodiment, and corresponds to Fig. 2 in the aforemen- 
tioned first embodiment. 

[0087] Portions different from the afore mentioned first 
embodiment will be explained. The printer 30 according 

*s to this embodiment includes a temporary job attribute 
database 80 and a formal job attribute database 82 In 
place of the job attribute database 72- In this embodi- 
ment, these temporary job attribute database 80 and for- 
mal job attribute database 82 are formed in the hard disk 

50 38. However, both or either of them may be formed in 
the RAM 34. 

[0088] Fig. 10 is a diagram showing an example of the 
structure of atemporary attribute information table TB20 
formed in the temporary job attribute database 80. and 
55 Fig. 1 1 is a diagram explaining the structure of a formal 
attribute information table TB30 formed in the formal job 
attribute database 82. 

[0089] The structures of these temporary attribute in- 
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formation table TB20 andformai attribute information ta- 
ble TB30 are the same as that of the attribute informa- 
tion table TB10 in the aforementioned first embodiment. 
However, the language interpreter 64 stores attribute in- 
formation on print Job data undergoing a print process 
in the temporary attribute information table TB20 formed 
in the temporary job attribute database 80, When receiv- 
ing a print complete message that printing of one sheet, 
has been completed from the print engine 40, the lan- 
guage interpreter 64 transfers the contents of the tem- 
porary attribute information table TB20 to the formal at- 
tribute information table TB30. 

[0090] When receiving an interrupt request, the lan- 
guage interpreter 64 Immediately interrupts the pnnt 
process even in the middle of a sheet and starts interrupt 
printing- When printing of Interrupted print job data is 
restarted, attribute information is read from the formal 
attribute information for the print job data and the print- 
ing thereof is restarted. 

[0091] rf an explanation is given with the example tn 
F.g 9 processes from (1 ) to (5) are the same as those 
in the aforementioned first embodiment. Then, the lan- 
guage interpreter 64 which has received the pnnt job 
data "A" performs a language interpretation thereof to 
create print image data and (6) transmits it to the pnnt 
engine 40. Furthermore, the language interpreter 64 (7) 
generates one temporary attribute information table 
TB20 for this print job data "A" in the temporary job at- 
tribute database 80. Then, it sequentially advances a 
print process. H there Is any change in information on 
the data items D41 to D46 contained in the temporary 
attribute information table TB20 in the course of the ad- 
vance of the print process, the language interpreter 64 
reflects the contents of this change in the temporary at- 
tribute information table TB20. Moreover, when receiv- 
ing a print complete message that printing of one sheet 
has been completed from the print engine 40, the lan- 
guage interpreter 64 stores information indicating the 
position of the completion in the complete pointer D46 
of the temporary attribute information table TB20 and 
simultaneously transfers the contents of the temporary 
attribute information table TB20 to the formal attribute 
information table TB30. 

[0092] It is assumed that In the middle of the afore- 
mentioned sequential advance of the printing of the print 
job data "A", (8) the print receiver 60 receives another 
print job data-B" as shown in Fig. 9. The receiver 60 (9) 
transmits this received print job data "B" to the job con- 
troller 62. The job controller 62 (10) stores the print job 
data "B" in the job spooler 70- 

[00931 If it is assumed that the priority Dt 2 of the print 
job data -B- is higher than the priority D12 of the print 
job data "A" as in the aforementioned first embodiment, 
the job controller 62 transmits an interrupt request to the 
language interpreter 64 so as to temporarily interrupt a 
print process of the print job data -A- being printed at 
present. 

[0094] The language Interpreter 64 wh.ch has re- 



ceived the interrupt request immediately interrupts the 
process of the print job data "A' being printed. Namely, 
the print process is interrupted even in the middle of one 

sheet, _ . . . 

5 [0095] Fig. 12 is a diagram corresponding to Fig. 4 In 
the aforementioned first embodiment. When the inter- 
rupt request has been received while the second sheet 
is being printed in the example in Fig. 1 2, the print proc- 
ess is interrupted even in the middle of printing of the 
io second sheet, and the print sheet is forcibly ejected. 
Therefore, since the second sheet is not normally print- 
ed, the complete pointer D46 needs to point to the end 
of the first sheet, and hence the complete pointer D46 
of the formal attribute Information table TB30 points to 
is the end of the first sheet. 

[0096] Furthermore, there Is a possibility thatthe con- 
tents of the data items D41 to D45 are changed while 
the second sheet is being printed after the completion 
of the printing of the first sheet, but since the printing of 
20 the second sheet has not been completed yet, the con- 
tents of the change are not reflected in the formal at- 
■ tribute information table TB30 although they are reflect- 
ed in the temporary attribute information table TB20. In 
the example in Fig. 10 and Fig. 11 , as shown in Fig. 11 . 
25 both the right margin width and the left margin width are 
set at 2.5 cm in the first sheet, and as shown In Fig. 10, 
they are both changed to 3 cm in the second sheet, but 
since the printing of the second sheet has not been com- 
pleted yet, this change is not reflected In the formal at- 
30 tribute information table TB30 shown in Fig. 11 . 

[0097] At a point in time when the print process of the 
print job data "A* has been interrupted, the job controller 
62 (11) adds interrupting Identifier information to the 
print job data whose print process is interrupted and 
35 which is stored in the job spooler and reads the print job 
data *B M form the job spooler 70, and (12) starts trans- 
mitting it to the language Interpreter 64. The language 
interpreter 64 performs a language interpretation proc- 
ess of the print job data *B'\ generates print image data, 
40 and (1 3) transmits the print image data as a print request 
to the print engine 40. 

[0098] Furthermore, the language interpreter 64 (1 4) 
generates one temporary attribute Information table 
TB20 for the print job data "B" in the temporary job at- 
45 tribute database 80. The language interpreter 64 up- 
dates the temporary attribute information table TB20for 
the print job data "B" while sequentially performing a 
print process of the print job data "B". Also, when receiv- 
ing a print complete message that printing of one sheet 
so hasbeencompletedfromtheprintengine40.ittransfers 
the temporary attribute information table TB20 to the for- 
mal job attribute database 82. 

[0099] At a point in time when the print process of the 
print Job data "B" has been completed to the end, the 
55 language interpreter 64 deletes the temporary attribute 
information table TB20 for the print job data "B" from the 
temporary job attribute database 80 and deletes the for- 
mal attribute information table TB30 for the print job data 
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"B" from the formal job attribute database 82. The job 
controller 62 deletes the print job data *B" from the job 
spooler 70. 

[01 00] The job controller 62 then (1 5) reads the print 
job data "A" again from the job spooler 70. It (1 6) trans- 
mits this data as the print job data "A" for restart printing 
to the language Interpreter 64. In this transmission, all 
from the beginning of the print job data "A" is transmitted 
again. 

[0101] The language interpreter 64 which has re- 
ceived the print job data "A" for restart printing Identifies 
the restart printing, and (17) accesses the formal job at- 
tribute database 82 in order to specify a position in the 
print data D13 from which a language interpretation is 
to be restarted and print attribute information. Specifi- 
cally, as shown in Fig. 1 1 , information of the formal at- 
tribute information table TB30 for the print job data "A" 
stored In the formal job attribute database 82 is ac- 
quired. 

[01 02] Namely, the data size of the entire job D40, the 
paper tray D41, the single side / double side D42, the 
print resolution D43, the margin setting D44, and the 
number of print complete sheets 045 are acquired so 
that print setting required for printing the second sheet 
is acquired. Moreover, the complete pointer indicating 
the print complete position D46 is acquired to specify a 
position in the print data D1 3 from which a language in- 
terpretation is to be started. In the example in Fig. 11 
and Fig. 12, the complete pointer D46 indicates the 
1076th byte. Hence, the language interpreter 64 re- 
states a language interpretation of the print data D13 
directly from the 1 077th byte without performing the lan- 
guage interpretation thereof from the 0th byte. Namely, 
It starts a language interpretation process from a byte 
next to a byte number indicated by the complete pointer 
D46. 

[0103] The language interpreter 64 then (18) trans- 
mits print image data generated by performing the lan- 
guage interpretation of the print data D13 as a print re- 
quest to the print engine 40. Thus, the printing of the 
print job data "A" interrupted earner is restarted from the 
second sheet. 

[0104] As described earlier, while executing the print 
process of the print job data "A" sequentially, the lan- 
guage interpreter 64 updates the temporary attribute in- 
formation table TB20 for the print job data "A". When 
receiving a print complete message that printing of one 
sheet has been completed from the print engine 40, the 
language interpreter 64 transfers the temporary at- 
tribute information table TB20 to the formal job attribute 
database 82. 

[01 05] At a point in time when the printing of the print 
job data "A" has been completed, the language inter- 
preter 64 deletes the temporary attribute information ta- 
ble TB20 for the print job data "A" from the temporary 
job attribute database 80 and deletes the formal at- 
tribute information table TB 30 for the print job data "A" 
from the formal job attribute database 82, The job con- 



troller 62 deletes the print job data "A" from the job spool- 
er 70. 

[0106] Next, a language interpretation process exe- 
cuted by the language interpreter 64 will be explained 
5 in detail based on Fig. 13. Fig. 13 Is a flowchart for ex- 
plaining the contents of the language interpretation 
process. 

[0107] As shown in Rg. 13, the language interpreter 
64 judges whether print job data has been received from 
10 the job controller 62 (step S100). When no print job data 
has been received (step S100: No), the language inter- 
preter 64 stands by while repeating the process in step 
S100. 

[0108] On the other hand, when the print job data has 
is been received (step S1 00: Yes), the language interpret- 
er 64 judges whether the print job data is for restart print- 
ing (step S101). Specifically, it identifies whether restart 
print information is added to the print job data, and judg- 
es that It is for restart printing when the restart print in- 
20 formation is added thereto. 

[0109] When judging that the received print job data 
is for restart printing (step S101 : Yes), the language in- 
terpreter 64 reads information stored in the formal at- 
tribute information table TB30 for the print job data from 
25 the formal job attribute database 82 (step S1 02). Then, 
the language interpreter 64 performs print setting based 
on the paper tray D41 , the single side / double side D42, 
the print resolution D43. the margin setting D44, and the 
number of print complete sheets D45 held in the read 
30 formal attribute information table TB30 (step S103). 
NameJy. before starting printing after this, the language 
interpreter 64 performs necessary print setting such as 
designation of a sheet feed tray. 
[0110] Subsequently, the language interpreter 64 
35 jumps to a position next to a position indicated by the 
complete pointer D46 without performing the language 
interpretation process of the print data Dl 3 from the be- 
ginning (step S104). Namely, in the example in Fig. 11, 
the complete pointer D46 designates the 1076th byte, 
40 and hence setting is performed so that the language in- 
terpretation is restarted from the next 1077th byte. 
[0111] After having jumped to the position next to the 
position indicated by the complete pointer in step S104 
or when judging that the print job data is not for restart 
45 printing in step S101 (step S101: No), the language in- 
terpreter 64 judges whether an interrupt request has 
been received from the job controller 62 (step S1 05). 
[0112] When the interrupt request has not been re- 
ceived (step S1 05: No), the language interpreter 64 per- 
so forms a language interpretation of the print job data to 
generate print image data (step S106). Subsequently, 
the language interpreter 64 transmits the generated 
print image data as a print request to the print engine 
40 (step S1 07), Then, it updates the temporary attribute 
55 information table TB20 if necessary (step S1 08), and re- 
peats the process from step St 05 for print image data 
transmitted sequentially, 

[0113] On the other hand, when judging that the .inter- 
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rupt request has been received in step St 05 (step S1 05: 
Yes), the language interpreter 64 Interrupts printing 
even in a situation in which printing has been done only 
to the middle of one sheet, and instructs the print engine 
40 to forcibly eject the print sheet (step S110). Then, it 
returns to the aforementioned process in step S100. 
[0114] Next, an attribute information table transfer 
process executed by the language interpreter 64 will be 
explained in detail based on Fig. 14. Fig- 14 is a flow- 
chart for explaining the contents of the attribute informa- 
tion table transfer process. In this embodiment the at- 
tribute information table transfer process as well as the 
language interpretation process in Fig- 13 is executed 
by the language interpreter 64. Namely, in this embod- 
iment, this attribute information table transfer process is 
also realized by a task. 

[01 1 5] As shown in Fig. 1 4, in the attribute information 
table transfer process, the language interpreter 64 judg- 
es whether a print complete message indicating that 
printing of one sheet has been completed has been re- 
ceived from the print engine 40 (step S120). When the 
print complete message has not been received (step 
S1 20: No), the language interpreter 64 stands by white 
repeating the process In step S120. 
[0116] On the other hand, when the print complete 
message has been received (step S120: Yes), the lan- 
guage interpreter 64 transfers the temporary attribute 
information table TB20 for the print job data stored in 
the temporary job attribute database 80 as the formal 
attribute information table TB30 to the formal job at- 
tribute database 82 (step S121). The language inter- 
preter 64 then returns to the aforementioned process in 
step S1 20. 

[0117] It should be noted that a job control process 
executed by the job controller 62 is the same as that in 
Fig. 6 in the aforementioned first embodiment and 
hence the explanation thereof is omitted. 
[0118] As described above, according to the printer 
30 of this embodiment when interrupt printing occurs, 
a position in the print data D13 of print job data corre- 
sponding to a sheet to which printing h as been complet- 
ed is held as the complete pointer D46 in the formal at- 
tribute information table TB30, and information on the 
setting of printing set before the complete pointer D46 
is also held therein. Hence, when interrupted printing is 
restarted, it is possible to acquire the information on the 
setting of printing from the formal attribute information 
table TB30, and start a language interpretation from a 
position next to the position indicated by the complete 
pointer D46 of the print job data. Consequently, it be- 
comes unnecessary to restart the language interpreta- 
tion from the beginning of the print job data, whereby 
the users' waiting time before restart printing is started 
can be reduced as much as possible- 
[0119] Moreover, when an interrupt occurs, even in 
the middle of printing one sheet, the printing is interrupt- 
ed, and interrupt printing is given priority, whereby print 
Job data having higher priority can be printed more pref- 



erentially. Particularly, this embodiment can be applied 
to a serial printer such as an ink jet printer which, even 
in the middle of a print process of one sheet, can inter- 
rupt the print process. 
s [0120] Further, the contents of the temporary attribute 
information table TB20 are transferred to the formal at- 
tribute information table TB30 after printing of one sheet 
has been completed, and hence even if information on 
print setting is changed between the complete pointer 
io D46 of the print data D13 and the point of occurrence of 
an interrupt, a normal print result can be obtained by 
acquiring information on print setting from the formal at- 
tribute information table TB30 when printing is restarted. 
[0121] It should be noted that the present invention is 
is not limited to the aforementioned embodiments, and 
various changes may be made therein. For example, in- 
formation on a restart position from which a language 
interpretation is restarted in restart printing is specified 
by the complete pointer D46 which points to the end of 
20 a sheet to which printing has been completed in the 
aforementioned embodiments, but a start position from 
which the language interpretation is restarted may be 
held as restart position information. For example, in the 
first embodiment, information indicating the 21 74th byte 
25 may be held as restart position information, and in the 
second embodiment, information indicating the 1077th 
byte may be held as restart position information. In other 
words, information capable of specifying a position from 
which a language interpretation is restarted in some way 
so has only to be held as restart position information. 

[0122] Moreover, the structure of the aforementioned 
print job data and structures of various types of data- 
bases and data tables are not limited to those in the 
aforementioned embodiments, and various structures 
3$ are applicable. Especially, information on print setting to 
be held in the attribute information table TB10, the tem- 
porary attribute Information table TB20, and the formal 
attribute information table TB30 is described as an ex- 
ample, and various Kinds of Information can be held ac- 
40 cording to the need in a printer. Namely, information on 
print setting necessary to restart temporarily interrupted 
printing is required to be held in these tables. 
[0123] Further, the timing of deleting print job data 
whose printing has been completed from the job spooler 
45 70 may be any time after the completion of printing. For 
example, print job data is deleted immediately after the 
completion of its printing in the aforementioned embod- 
iments, but the print job data may be held in the job 
spooler 70 for a fixed period of time, so that the print job 
50 data can be reprinted only by a user instructing the print- 
er 30 to reprint the print Job data after the completion of 
printing. 

[0124] Furthermore, although, as shown in Fig. 3, the 
print job data contains the priority D12 thereof in the 
55 aforementioned embodiments, the priority D1 2 need not 
be necessarily contained in each print job data. For ex- 
ample, it is suitable that priority is previously set for each 
user, and that the printer 30 which has received print job 
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data Judges its priority based on the user name D10 con- 
tamed In the print job data. 

[0125J Besides, as for each process explained in the 
aforementioned embodiments, it is possible to record a 
program to execute each process on a record medium 
such as a flexible disk, a CD-ROM (Compact Disc-Read 
Only Memory), a ROM, a memory card, or the like and 
distribute this program In the form of the record medium. 
In this case, the aforementioned embodiments can be 
realized by making the printer 30 read the record medi- 
um on which this program is recorded and execute this 
program. 

[0126] The printer 30 sometimes has other programs 
such as an operating system, other application pro- 
grams, and the like. In this case, by using these other 
programs in the printer 30, a command, which calls a 
program to realize a process equal to that in the afore- 
mentioned embodiments out of programs in the printer 
30, may be recorded on the record medium. 
[01 Z7] Further, such a program can be distributed not 
in the form of the record medium but in the form of a 
carrier wave via a network. The program transmitted in 
the form of the carrier wave over the network is incor- 
porated in the printer 30, and the aforementioned em- 
bodiments can be realized by executing this program. 
[0128] Furthermore, when being recorded on the 
record medium or transmitted as the carrier wave over 
the network, the program is sometimes encrypted or 
compressed. In this case, the printer 30 which has read 
the program from the record medium or the carrier wave 
needs to execute the program after decrypting or ex- 
panding it. 

[0129] As explained above, according to the printer of 
this embodiment, when a print job interrupted by inter- 
rupt printing is restarted, a language interpretation can 
be started from a position in data on the print job whose 
printing is to be restarted, whereby the user's waiting 
time can be reduced as much as possible. 



Claims 

1. A printer comprising: 

an interrupt print acceptor which accepts inter- 
rupt printing; 

an interrupter which interrupts a print job under- 
going a print process when the Interrupt accep- 
tor is accepted the interrupt printing: 
a restart position information holder which 
holds a position in data on the print job, from 
which a language interpretation is to be restart- 
ed when the print process of the print job inter- 
rupted by the interrupter is restarted later, as 
restart position information; 
a print setting information holder which holds 
information on print setting, which is set for the 
print job in the position in the data on the print 
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job designated by the restart position informa- 
tion, as print setting information; and 
a print restarter which performs print setting 
based on the print setting information held by 
the print setting information holder and per- 
forms the language interpretation from the po- 
sition in the data on the print job designated by 
the restart position information held by the re- 
start position information holder, after the inter- 
rupt printing is completed. 

2. The printer according to claim 1 , wherein the restart 
position information is set at a break between one 
sheet and its next sheet in the data on the print job. 

3. The printer according to claim 2, further comprising 
a print continuator which, if the printing of the print 
job undergoing the print process is in the middle of 
one sheet when the interrupt print acceptor is ac- 
cepted the interrupt printing, continues the printing 
to the end of the sheet, 

4. The printer according to claim 3, wherein the restart 
position information Is set at a break between the 
sheet printed to the end and its next sheet in the 
data on the print job. 

5. The printer according to claim 4, wherein the print 
setting information is sequentially held in the print 
setting information holder while the language inter- 
pretation of the data on the print job is performed. 

6. The printer according to claim 5, wherein the print 
setting information held in the print setting informa- 
tion holder is generated for each print job and de- 
leted when a print process of the print job is com- 
pleted. 

The printer according to claim 1 . further comprising 
a forced ejector which, even if the printing of the 
print job undergoing the print process is in the mid- 
dle of one sheet when the interrupt print acceptor is 
accepted the interrupt printing, immediately inter- 
rupts the print process and forcibly ejects the sheet 
undergoing the print process. 

The printer according to claim 7, wherein the restart 
position information is set at a break between the 
sheet whose printing is interrupted and its previous 
sheet in the data on the print job. 

The printer according to claim 8, wherein the print 
setting information is sequentially held in a tempo- 
rary holder while the language interpretation of the 
data on the print job is performed, and 

at a point in time when the printing of one 
sheet is completed, the print setting information 
held in the temporary holder is transferred to the 
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print setting Information holder. 

10. The printer according to claim 9, wherein the print 
setting information held In the temporary holder and 
the print setting information held in the print setting 
information holder are generated for each print job 
and deleted from the temporary holder and the print 
setting information holder when a print process of 
the print job is completed. 

1 1; The printer according to claim 1 . further comprising: 

a print job storage in which a received print job 
is stored; and 

a restart print job transmitter which reads the 
print job whose print process was interrupted 
and transmits the data on the print job from the 
beginning to the print restarter after the inter- 
rupt printing is completed. 

12. The printer according to claim 11 , wherein the print 
job stored in the print jab storage is not deleted 
when the print process of the print job is started, but 
it is deleted when the print process of the print job 
is completed. 

13. A method of controlling a printer comprising: 

an interrupt print accepting step of accepting in- 
terrupt printing; 

an Interrupting step of interrupting a print job 
undergoing a print process when the interrupt 
printing is accepted in the interrupt accepting 
step; 

a restart position information holding step of 
holding a position in data on the print job, from 
which a language interpretation is to be restart- 
ed when the print process of the print job inter- 
rupted in the interrupting step is restarted later, 
as restart position information in a restart posi- 
tion holder; 

a print setting information holding step of hold- 
ing information on print setting, which is set for 
the print job in the position in the data on the 
print job designated by the restart position in- 
formation, as print setting information in a print 
setting information holder; and 
a print restarting step of performing print setting 
based on the print setting information held in 
the print setting information holder and per- 
forming the language interpretation from the 
position in the data on the print job designated 
by the restart position information held in the 
restart position information holder, after the in- 
terrupt printing is completed. 

14. A program which causes a printer to execute: 



an interrupt print accepting step of accepting in- 
terrupt printing; 

an interrupting step of interrupting a print job 
undergoing a print process when the interrupt 
5 printing is accepted in the interrupt accepting 

step; 

a restart position information holding step of 
holding a position in data on the print job, from 
which a language interpretation is to be restart- 
to ed when the print process of the print job inter- 
rupted in the interrupting step is restarted later, 
as restart position information in a restart posi- 
tion information holder; 
a print setting information holding step of hold- 
is ing information on print setting, which is set for 
the print job in the position in the data on the 
print job designated by the restart position in- 
formation, as print setting information in a print 
setting Information holder; and 
20 a print restarting step of performing print setting 
based on the print setting information held in 
the print, setting information holder and per- 
forming the language interpretation from the 
position in the data on the print job designated 
25 by the restart posrtion information held in the 
restart posrtion information holder, after the In- 
terrupt printing is completed. 

15. A record medium on which a program is recorded, 
30 the program causing a printer to execute: 

an interrupt print accepting step of accepting in- 
terrupt printing; 

an interrupting step of interrupting a print job 
35 undergoing a print process when the interrupt 

printing is accepted In the interrupt accepting 
step; 

a restart position information holding step of 
holding a position in data on the print job, from 

40 which a language Interpretation is to be restart- 

ed when the print process of the print job inter- 
rupted in the interrupting step is restarted later, 
as restart position information in a restart posi- 
tion information holder; 

45 a print setting information holding step of hold- 

ing information on print setting, which is set for 
the print job in the position in the data on the 
print job designated by the restart position in- 
formation, as print setting Information in a print 

50 setting information holder; and 

a print restarting step of performing print setting 
based on the print setting information held in 
the print setting Information holder and per- 
forming the language interpretation from the 

55 position in the data on the print job designated 

by the restart position information held in the 
restart position Information holder, after the in- 
terrupt printing is completed. 
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